Mental disorders are a frequent cause of morbidity and sickness absence in working populations; however, the status of psychiatric sickness absence as a predictor of mortality is not established. The authors tested the hypothesis that psychiatric sickness absence predicts mortality from leading medical causes. Data were derived from the French GAZEL cohort study (n ¼ 19,962). Physician-certified sickness absence records were extracted from administrative files (1990)(1991)(1992) and were linked to mortality data from France's national registry of mortality (1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008), mean follow-up: 15.5 years). Analyses were conducted by using Cox regression models. Compared with workers with no sickness absence, those absent due to psychiatric disorder were at increased risk of causespecific mortality (hazard ratios (HRs) adjusted for age, gender, occupational grade, other sickness absencesuicide: 6.01, 95% confidence interval (CI): 3.07, 11.75; cardiovascular disease: 1.84, 95% CI: 1.10, 3.08; and smoking-related cancer: 1.65, 95% CI: 1.07, 2.53). After full adjustment, the excess risk of suicide remained significant (HR ¼ 5.13, 95% CI: 2.60, 10.13) but failed to reach statistical significance for fatal cardiovascular disease (HR ¼ 1.59, 95% CI: 0.95, 2.66) and smoking-related cancer (HR ¼ 1.31, 95% CI: 0.85, 2.03). Psychiatric sickness absence records could help identify individuals at risk of premature mortality and serve to monitor workers' health.
In industrialized nations, mental disorders affect 30%-50% of individuals during their lifetime and are one of the leading causes of morbidity (1) . These disorders are especially frequent in adults of working age, and, in addition to being a source of great suffering for those affected and those close to them, they often lead to impaired functioning (2) , lost productivity (3), and premature death (4) (5) (6) .
Research from population studies has shown that only a minority of individuals with mental disorders seek medical care (7, 8) or are absent from work (9) . Among the employed, psychiatric sickness absence indicates the presence of severe mental health difficulties and predicts future risk of poor health (10) , disability pension due to mental disorders (11) , and mortality (12, 13) . However, to our knowledge, the association between psychiatric sickness absence and specific causes of death has been examined in only a single investigation based on the British Whitehall II study. The authors reported an association between psychiatric sickness absence and mortality due to cardiovascular causes and all cancers; however, because of low statistical power, they were not able to examine other frequent causes of death such as specific cancer types and suicide (12) . Thus, current knowledge regarding the relation between sickness absence due to psychiatric disorder and patterns of mortality is incomplete. Thorough documentation of patterns of cause-specific mortality associated with psychiatric sickness absence can help improve understanding of the population impact of mental disorders and establish psychiatric sickness absence as an indicator of later health outcomes.
In the present study, we examined the association between psychiatric sickness absence and mortality over a follow-up period of 16 years among public-sector employees in France who participated in the GAZEL cohort study. A previous study based on this cohort showed that psychiatric sickness absence predicts the risk of all-cause mortality (13) . In the present investigation, our aim was to extend that prior finding by testing associations between psychiatric sickness absence and specific causes of death.
MATERIALS AND METHODS

Study population
The GAZEL cohort was established in 1989 and comprises employees of France's national gas and electricity company, Electricité de France-Gaz de France (EDF-GDF). At baseline, 20,625 workers (15,011 men and 5,614 women) aged 35-50 years were included. The study uses an annual questionnaire to collect data on health, lifestyle, individual, familial, social, and occupational factors. Additional individual data are obtained from various sources within and outside EDF-GDF. Further details of the GAZEL study can be found elsewhere (14) . The GAZEL study received approval from the national commission overseeing ethical data collection in France (Commission Nationale Informatique et Liberté).
Measures
Sickness absence. The exposure in this study was all medically certified sick-leave spells exceeding 7 days in a 3-year study period from January 1, 1990, to December 31, 1992 . We chose to focus on medically certified sickness absences a) to enhance comparability of our study findings with prior research, b) because the validity of the diagnoses is probably higher than for self-certified sick-leave spells, and c) because such spells have been shown to be a good global measure of health (13, 15, 16) . Diagnoses for medically certified sickness absence spells were coded by company physicians by using an abridged version of the International Classification of Diseases, Ninth Revision (ICD-9) (17) . For the present study, diagnoses for these spells were categorized into psychiatric (ICD-9 chapter 5, codes 290-319) or nonpsychiatric (all other ICD chapters) (10) . To be included in a particular diagnostic category, participants had to have at least one sickness absence spell of more than 7 days with that diagnosis during the 3-year exposure window. Dichotomous variables were derived for psychiatric sickness absence spells (0 spells, 1 spells) and for nonpsychiatric sickness absence spells (0 spells, 1 spells). During the 3-year exposure window, participants could have several sickness absence spells with different diagnoses; that is, each individual could have both psychiatric and nonpsychiatric sickness absence spells. Because diagnosis was missing for some spells, a further dichotomous variable was derived for sickness absence spells with missing diagnoses (0 spells with missing diagnosis, 1 spells with missing diagnosis).
Mortality. Mortality data were obtained from EDF-GDF company records. The causes of death, recorded by France's national registry of deaths (Inserm CépiDC), were linked to GAZEL records for the period January 1, 1993-December 31, 2008. Underlying diagnoses were coded by using ICD-9 up to December 31, 1998 (17) and ICD-10 beginning January 1, 1999 (18) . We distinguished deaths due to cancers (ICD-9 codes 140-208, ICD-10 codes C00-C97), cardiovascular causes (ICD-9 codes 390-459, ICD-10 codes I00-I99), and external causes (ICD-9 codes E800-E999, ICD-10 codes V01-X84). Among cancer deaths, we distinguished smoking-related cancers, as in previous studies (oral cavity: ICD-9 codes 140-141 and 143-149, ICD-10 codes C00-C06 and C09-C14; esophagus: ICD-9 code 150, ICD-10 code C15; pancreas: ICD-9 code 157, ICD-10 code C25; respiratory and intrathoracic organs: ICD-9 codes 160-163, ICD-10 codes C30-C34 and C38; and urinary tract: ICD-9 codes 188-189, ICD-10 codes C64-C68) (19) . Among deaths due to external causes, we determined suicide (ICD-9 codes E950-E959, ICD-10 codes X60-X84). We selected these subgroups because they represent leading causes of death in France (20) and constitute the largest mortality groups in the GAZEL study.
Covariates. Analyses were adjusted for factors associated with premature mortality (12) , that is, demographic characteristics and health behaviors measured at study baseline: age (35-40 years, 41-45 years, or 46-50 years), gender (female or male), marital status (divorced/separated/ widowed or married/living with a partner), tobacco smoking (nonsmoker or smoker), and alcohol consumption (in number of drinks of alcohol/day (units): none; moderate (women: 3, men: 4); or heavy (women: 4, men: 5)). Occupational grade in 1989 (low: manual worker or clerk, intermediate: technician or administrative associate professional, or high: engineer or manager) was available from EDF-GDF company records.
Statistical analyses
Our study was based on all GAZEL participants who were alive and actively working on January 1, 1990 (n ¼ 20,539). For 19,962 of the study participants (97.2%), complete data were available on mortality and all covariates. To test the hypothesis that psychiatric sickness absence predicts cause-specific mortality, our study outcome, we used Cox regression models, after verifying that the proportional hazards hypothesis was met. In all analyses, we systematically controlled for sickness absence, with nonpsychiatric and missing diagnoses as dichotomous variables to ensure that the associations observed were net of the effect of sickness absence due to other reasons. First, we studied the association between sickness absence spells from 1990 to 1992 and cause-specific mortality from 1993 to 2008 adjusting for age, gender, and occupational grade. Second, we further adjusted the analysis for marital status, tobacco smoking status, and alcohol use. Third, using 15 imputations, we imputed missing values for absence diagnoses and checked that results obtained by using this method were similar to complete case analyses. The multiple imputation analysis was conducted in STATA version 10.1 software (Stata Corporation, College Station, Texas), and all other analyses were performed with SAS version 9.1 statistical software (SAS Institute, Inc., Cary, North Carolina).
RESULTS
Over the 16-year follow-up period (mean, 15.5), there were 1,144 deaths (173 women and 971 men). As shown in Table 1 , during the 3-year exposure window, 6.5% of study participants had at least one spell of sickness absence due to psychiatric disorder (n ¼ 1,294). Overall, workers who took psychiatric sickness absence were young, were female, worked in a low-grade occupation, lived without a partner, smoked tobacco, and abstained from alcohol. We found no evidence of statistical interactions between sickness absence and gender; therefore, our analyses controlled for gender rather than stratifying.
Workers with sickness absence due to psychiatric disorder had an increased risk of all-cause mortality (hazard ratio (HR) adjusted for age, gender, occupational grade, and sickness absence due to other diagnoses ¼ 1.70, 95% confidence interval (CI): 1.38, 2.08). Similarly, mortality risk was also elevated for workers with sickness absence for nonpsychiatric reasons (HR ¼ 1.31, 95% CI: 1.16, 1.49). Table 2 shows associations between psychiatric sickness absence and specific causes of mortality. Adjusting for age, gender, occupational grade, and sickness absence due to Distinguishing different cancer types (Table 3) , we found that workers with sickness absence due to psychiatric disorder were at elevated risk of dying from a smoking-related cancer (HR adjusted for age, gender, occupational grade, and sickness absence for other diagnoses ¼ 1.65, 95% CI: 1.07, 2.53). This excess risk was reduced after further adjusting for marital status, tobacco smoking, and alcohol use (fully adjusted HR ¼ 1.31, 95% CI: 0.85, 2.03). In further analyses, the association between psychiatric sickness absence and smoking-related cancer mortality was stronger for very long absence spells (15 days): the fully adjusted hazard ratio was 1.63 (95% CI: 1.01, 2.62) (not shown). To rule out the possibility that the association between psychiatric sickness absence and smoking-related cancer mortality reflected misinterpretation of early cancer symptoms (tiredness, weight loss), we verified that the association held after excluding the first 2 years of follow-up (fully adjusted HR ¼ 1.63, 95% CI: 0.95, 2.76). Additionally, workers who took sickness absence due to nonpsychiatric diagnoses also had an elevated, yet somewhat smaller risk of smoking-related cancer mortality (fully adjusted HR ¼ 1.36, 95% CI: 1.06, 1.74) and an elevated risk of non-smoking-related cancer mortality (fully adjusted HR ¼ 1.26, 95% CI: 1.00, 1.59).
DISCUSSION
Main findings
We found that study participants who were absent from work for at least 7 days due to psychiatric disorder had a 6-fold excess risk of suicide, 3.2-fold excess risk of death from other causes, 1.8-fold excess risk of cardiovascular death, and 1.7-fold excess risk of dying from smoking-related cancer. The association between psychiatric sickness absence and mortality risk was attenuated after adjusting for workers' marital status and health behaviors, but it remained statistically significant for suicide and for death from other causes.
Study strengths and limitations
Our study has several strengths. First, we studied an occupational cohort of 19,962 workers employed in a variety of blue-collar and white-collar jobs. Second, we had a 16-year longitudinal follow-up (1992-2008) with a high rate of participation (approximately 75% in each yearly survey) and low loss of participants during follow-up (less than 1% since 1989). Third, sickness absence data were collected from administrative records (21) , that is, independently of workers' health status. Fourth, cause-specific mortality data were obtained from a register. However, we also acknowledge potential limitations. First, the GAZEL cohort comprises middle-aged workers employed by a large national company who tend to be healthier than the total working population from which they were drawn (22, 23) , raising the question of generalizability of our findings. Comparisons with other epidemiologic cohorts such as the British Whitehall II study show similar patterns of sickness absence (24) and mortality (12) , suggesting that the strength of the association between psychiatric sickness absence and mortality will hold in other settings in France as well as in other countries.
Second, underlying medical diagnoses were missing for 10.6% of sickness absence spells because company physicians did not have a chance to establish the medical cause of absence before the person returned to work. Because of the nondifferential distribution of missing data and its low frequency, this is an unlikely source of major bias for our results. To limit the influence of missing data on our findings, we included a ''missing diagnosis'' category in our analyses. Additionally, we found similar results when using a multiple imputation method. A related issue is that, because of stigma and frequent somatic comorbidities, psychiatric disorders may be underreported on sickness absence certificates. However, it is unlikely that company physicians would code a sickness absence as being due to a psychiatric disorder if that were not the case. Thus, the bias caused by misclassification is likely to have attenuated, rather than inflated, the association between sickness absence and mortality (25) .
Third, we did not take into account sickness absence spells that occurred after the 3-year sickness absence exposure period, which may have led to underestimation of associations between sickness absence and mortality. However, an advantage of limiting our sickness absence measure to a 3-year exposure period is that we were able to investigate whether sickness absence predicts causespecific mortality early on.
The association between all-cause sickness absence and overall and cause-specific mortality has been reported previously (13, 16, (26) (27) (28) (29) (30) . Yet, to our knowledge, the excess mortality risk for workers absent from work due to psychiatric disorder has been reported in only 4 investigations, 2 of which were conducted in a single study population (12, 13, 28, 30) , and the excess risk of cardiovascular and cancer mortality has been reported in only 1 investigation (12) . Therefore, our results extend prior research by showing that workers absent from work due to psychiatric disorder also appear at high risk of dying from suicide and smokingrelated cancer. 
Sickness absence as a predictor of mortality risk
Our findings are consistent with past research showing that individuals with a psychiatric disorder are at high risk of dying from several medical conditions (5, 6, 31) . In our study, psychiatric sickness absence predicted a 6-fold increase in the risk of suicide. This figure is consistent with 7.7-fold higher mortality from suicide for employees with medically certified sickness absences in the Finnish Public Sector Study (26) . Among individuals who suffer from psychiatric disorders, particularly mood disorders such as depression, those absent from work may have especially severe symptoms involving thoughts and behavior, which put them at high risk of suicide (5, 6, 31) .
Our findings also indicate that psychiatric sickness absence confers a nearly 2-fold risk of cardiovascular mortality, which was just below statistical significance in our fully adjusted analysis. This finding is in line with evidence suggesting that common mental disorders such as depression increase the likelihood of cardiovascular risk factors (32, 33) , disease (33) (34) (35) , and mortality (5, 33, 36) . This association probably reflects multiple mechanisms including behavioral characteristics (tobacco smoking, poor diet, lack of physical activity) (33, 37) ; increased social isolation (38) ; poor overall health (33, 39) ; as well as biologic risk factors (including dysregulation of the hypothalamic-pituitary axis, disturbance in heart rate variability, malfunction of blood clotting processes, heightened inflammatory immune response, and obesity) (38) .
The excess risk of cancer mortality among workers with psychiatric sickness absence has been reported previously in the Whitehall II cohort study (12) ; our data further suggest that this association is driven by smoking-related cancer deaths. Importantly, this finding held even after excluding the first 2 years of follow-up, implying that it is not solely a reflection of early cancer symptoms (tiredness, weight loss) being interpreted as signs of psychological distress.
The excess risk of smoking-related cancer mortality was just below the statistically significant level in our fully adjusted analyses, which may reflect the small number of cases but also the influence of covariates that we adjusted formainly, tobacco smoking. Nevertheless, it is important to note that, even in the fully adjusted analysis, the risk of death from smoking-related cancer was elevated (HR ¼ 1.31). Smoking could mediate the relation between psychiatric disorder and cancer, and the presence of psychiatric disorder may predict poor cancer prognosis, which could reflect at least 3 mechanisms: 1) a propensity for cancers with a poor prognosis, such as smoking-related tumors, among individuals with psychiatric disorder; 2) an impaired ability to seek medical help, resulting in delayed diagnosis (5); and 3) reduced adherence to medical treatment (40) . Data on cancer stage at diagnosis and on medical treatment are not available for GAZEL study participants, but future research should examine the relation between psychiatric disorder and cancer prognosis in greater detail.
Overall, our estimates are concurrent with findings from population-based studies that reported increased risks of suicide and cardiovascular mortality for individuals with common psychiatric disorder such as depression and anxiety (5, 31) . Evidence regarding the relation between common mental disorders and cancer mortality is less conclusive; however, our finding of an association with smoking-related cancer is broadly in agreement with those findings reported for depression and subsequent risk of smoking-related cancer in the most recently conducted meta-analysis (summary relative risk ¼ 1.4, 95% CI: 0.9, 2.2) (41) and is consistent with a recent report of an increased risk of lung cancer death in relation to depression (42) . Thus, sickness absence due to psychiatric disorder appears to be a valid indicator of mental disorder.
We also found that sickness absence due to nonpsychiatric diagnoses confers an increased risk of death from cancer (smoking and nonsmoking related) and cardiovascular disease. In other words, the association between sickness absence and cardiovascular mortality appears to be observed regardless of the underlying cause of absence. However, for suicide, cancer death, and other causes of death, the association varies depending on the underlying medical diagnosis. This finding implies that information on medical causes of sickness absence can be of value to researchers and public health professionals interested in predicting cause-specific mortality.
Conclusions
Psychiatric sickness absence from work appears to be a valid indicator of future mortality risk. Individuals absent from work because of psychiatric disorder may be an appropriate target for interventions aiming to reduce the burden of premature mortality due to suicide, cardiovascular disease, and smoking-related cancer. For instance, to detect individuals at risk of suicide, occupational health services could put in place special follow-up for those who experience psychiatric sickness absence. Moreover, psychiatric sickness absence records, often routinely available, could be useful in monitoring workers' mental health.
